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Acquiring, by a visual odometer, when moving i a
collecting area, coordinate infor mation of a location — 101
of the wsua] odometer i real time, and the 2
collecting area being an area where GNSS signals
are blocked

¥
Sending, by the visual odometer, the acquired
coordinate miormation to a gecond device, causing 100
the second device to generate a road track in the /e
collecting area according to the acquired coordinate
information

Fig. 1

Acquiring, by a second device, coordinate
mformation from a visual Qdometer the coordinate
information being coordinate information of a 201
location of the vi sual odometer acquired by the o=l
visual odometer in real time when moving in a
collecting area, and the collecting area being an

area where GNSS swnals are blocked

Y

Generating, by the second device, a road track in
the collecting area according to the acquired
coordinate mformation
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METHOD AND DEVICE FOR ACQUIRING
ROAD TRACK, AND STORAGE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims priority to Chinese Patent Appli-
cation No. 201810575995.2, filed on Jun. 6, 2018, titled
“Method and device for acquiring road track, and storage
medium,” which 1s hereby incorporated by reference in its
entirety.

TECHNICAL FIELD

The present disclosure relates to computer application
technologies, specifically to a method and device for acquir-
ing a road track, and a storage medium.

BACKGROUND

At present, when collecting road data, a bicycle or auto-
mobile 1s usually used for performing the related collection
operations.

A Global Navigation Satellite System (GNSS) positioning
device may be installed on the bicycle or automobile to
receive satellite signals in real time. The strength of the
satellite signals 1s directly dependent on the surrounding
environment, and the complexity of the surrounding envi-
ronment directly aflects the positioning accuracy.

For some areas where the GNSS signals are blocked, such
as internal parks of a residential area, and underground
parking lots, 11 a general GNSS positioning device 1s used,
the positioning accuracy may be low, and even situations
that the positioming cannot be performed will occur.

Therelore, 1n the existing technology, an mtegrated navi-
gation device 1s proposed. However, the implementation
cost of this method 1s relatively high. In addition, after the
GNSS signal lock-lose time becomes longer, the positioning
accuracy may also reduce, and finally the collected road
tracks cannot be linked to the existing road network.

SUMMARY

In view of this, the present disclosure provides a method
and device for acquiring a road track, and a storage medium.

The specific technical solution 1s as follows.

A method for acquiring a road track, including: acquiring,
by a visual odometer, when moving 1n a collecting area,
coordinate mformation of a location of the visual odometer
in real time, the collecting area being an area where GNSS
signals are blocked; and sending, by the visual odometer,
causing the coordinate mformation to a second device, so
that the second device generates a road track 1n the collect-
ing area based on the coordinate information.

According to a preferred embodiment of the present
disclosure, the acquiring, by a visual odometer, coordinate
information of a location of the visual odometer 1n real time
includes: acquiring, by the visual odometer, a spatial relative
coordinate of the location of the visual odometer 1n real
time; and the sending, by the visual odometer, the coordinate
information to a second device includes: sending, by the
visual odometer, the spatial relative coordinate to the second
device, causing the second device to convert the spatial
relative coordinate into a geodetic coordinate, and generate,
according to the converted geodetic coordinate, the road
track 1in the collecting area.
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2

According to a preferred embodiment of the present
disclosure, the acquiring, by a visual odometer, coordinate
information of a location of the visual odometer in real time
includes: acquiring, by the visual odometer, a spatial relative
coordinate of the location of the visual odometer 1n real
time, and converting the spatial relative coordinate 1nto a
geodetic coordinate 1n real time; and the sending, by the
visual odometer, the coordinate information to a second
device includes: sending, by the visual odometer, the geo-
detic coordinate to the second device, causing the second
device to generate, according to the geodetic coordinate, the
road track 1n the collecting area.

According to a preferred embodiment of the present
disclosure, the acquiring, by a visual odometer, coordinate
information of a location 1n real time includes: acquiring, by
the visual odometer, coordinate information of positions
located between a set starting point and an ending point 1n
real time.

According to a preferred embodiment of the present
disclosure, the converting the spatial relative coordinate into
a geodetic coordinate includes: converting the spatial rela-
tive coordinate into the geodetic coordinate in real time
according to the set starting point and a set starting direction.

A method for acquiring a road track, including: acquiring,
by a second device, coordinate mmformation from a visual
odometer, the coordinate information being coordinate
information of a location of the visual odometer acquired by
the visual odometer 1n real time when moving 1n a collecting
arca, and the collecting area being an area where GNSS
signals are blocked; and generating, by the second device, a
road track 1n the collecting area according to the coordinate
information.

According to a preferred embodiment of the present
disclosure, the acquiring, by a second device, coordinate
information from a visual odometer includes: acquiring, by
the second device, a spatial relative coordinate from the
visual odometer; and the generating, by the second device,
a road track in the collecting area according to the coordinate
information includes: converting, by the second device, the
spatial relative coordinate into a geodetic coordinate, and
generating, according to the converted geodetic coordinate,
the road track in the collecting area.

According to a preferred embodiment of the present
disclosure, the acquiring, by a second device, coordinate
information from a visual odometer includes: acquiring, by
the second device, a geodetic coordinate from the visual
odometer, wherein the geodetic coordinate 1s acquired by
obtaining by the visual odometer a spatial relative coordi-
nate of the location of the visual odometer, and converting
by the visual odometer the spatial relative coordinate into
the geodetic coordinate 1n real time, and then sent to the
second device; and the generating, by the second device, a
road track 1n the collecting area according to the coordinate
information includes: generating, by the second device,
according to the geodetic coordinate, the road track in the
collecting area.

A device for acquiring a road track, including: a first
acquiring unit and an information sending unit; wherein the
first acquiring unit 1s configured to acquire, when moving 1n
a collecting area, coordinate information of a location of the
device 1n real time, the collecting area being an area where
GNSS signals are blocked; and the information sending unit
1s configured to send the coordinate information to a second
device, cause the second device to generate a road track 1n
the collecting area according to the coordinate information.

According to a preferred embodiment of the present
disclosure, the first acquiring unit 1s configured to acquire a
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spatial relative coordinate of the location of the device 1n
real time; and the information sending unit 1s configured to
send, the spatial relative coordinate to the second device,
cause the second device to convert the spatial relative
coordinate mto a geodetic coordinate, and generate, accord-
ing to the converted geodetic coordinate, the road track in
the collecting area.

According to a preferred embodiment of the present
disclosure, the first acquiring unit 1s configured to acquire a
spatial relative coordinate of the location of the device 1n
real time, and convert the spatial relative coordinate nto a
geodetic coordinate 1n real time; and the information send-
ing unit 1s configured to send the geodetic coordinate to the
second device, cause the second device to generate, accord-
ing to the geodetic coordinate, the road track in the collect-
Ing area.

According to a preferred embodiment of the present
disclosure, the first acquiring unit 1s configured to acquire,
coordinate mformation of positions located between a set
starting point and an ending point in real time.

According to a preferred embodiment of the present
disclosure, the first acquiring unit 1s configured to convert
the spatial relative coordinate 1nto the geodetic coordinate in
real time according to the set starting point and a set starting,
direction.

A device for acquiring a road track, the device including:
a second acquiring unit and a track generating unit; wherein
the second acquiring unit 1s configured to acquire coordinate
information from a visual odometer, the coordinate infor-
mation being coordinate information of a location of the
visual odometer acquired by the visual odometer 1n real time
when moving in a collecting area, and the collecting area
being an area where GINSS signals are blocked; and the track
generating umit 1s configured to generate a road track in the
collecting area according to the coordinate information.

According to a preferred embodiment of the present
disclosure, the second acquiring unit 1s configured to acquire
a spatial relative coordinate from the visual odometer; and
the track generating unit 1s configured to convert, the spatial
relative coordinate 1into a geodetic coordinate, and generate,
according to the converted geodetic coordinate, the road
track in the collecting area.

According to a preferred embodiment of the present
disclosure, the second acquiring unit 1s configured to acquire
a geodetic coordinate from the visual odometer, wherein the
geodetic coordinate 1s acquired by obtaining by the visual
odometer a spatial relative coordinate of the location of the
visual odometer, and converting by the visual odometer the
spatial relative coordinate into the geodetic coordinate 1n
real time, and then sent to the second device; and the track
generating unit 1s configured to generate, according to the
geodetic coordinate, the road track in the collecting area.

A computer device, including a memory, a processor, and
a computer program stored on the memory and capable of
operating on the processor, wherein when the processor
executes the program, implements the method as described
above.

A computer readable storage medium, storing a computer
program therecon, wherein the computer program, when
executed by a processor, implements the method as
described above.

Based on the above description, it can be seen that by
adopting the solution of the present disclosure, 1n an area
where GNSS signals are blocked, a visual odometer 1n the
moving state may be used to acquire coordinate information
of the location of the visual odometer 1n real time, and then
the coordinate information may be sent to a second device,
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so that the second device generates a road track 1n the area
where GNSS signals are blocked according to the acquired
coordinate mformation. Compared to the existing technol-
ogy, an 1ntegrated navigation device or the like 1s not needed
in the solution of the present disclosure, thereby reducing the
implementation costs. The road track in the area where
GNSS signals are blocked may be acquired by the visual
odometer, thereby improving the positioning accuracy, so
that the collected road track can be linked to the existing
road network.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

FIG. 1 1s a flowchart of a first embodiment of a method
for acquiring a road track according to the present disclo-
sure.

FIG. 2 1s a flowchart of a second embodiment of the
method for acquiring a road track according to the present
disclosure.

FIG. 3 1s a schematic diagram of a set starting point
according to the present disclosure.

FIG. 4 1s a schematic diagram of a set starting direction
according to the present disclosure.

FIG. 5 1s a schematic diagram of a moving track of a
visual odometer according to the present disclosure.

FIG. 6 1s a schematic diagram of a set ending point
according to the present disclosure.

FIG. 7 1s a schematic structural diagram of composition of
a device for acquiring a road track according to a first
embodiment of the present disclosure.

FIG. 8 1s a schematic structural diagram of composition of
the device for acquiring a road track according to a second
embodiment of the present disclosure.

FIG. 9 shows a block diagram of an exemplary computer
system/server 12 adapted to implement embodiments of the
present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

In view of the problems in the prior art, a method for
acquiring a road track by a visual odometer 1s proposed 1n
the present disclosure.

In order to make the technical solution of the present
disclosure clearer, the solution of the present disclosure 1s
turther described below with reference to the accompanying
drawings and the embodiments.

It 1s apparent that the described embodiments are part of
the embodiments of the present disclosure, rather than all of
the embodiments. All other embodiments obtained by those
skilled 1n the art based on the embodiments of the present
disclosure without creative eflorts are within the scope of the
present disclosure.

FIG. 1 1s a flowchart of a first embodiment of a method
for acquiring a road track according to the present disclo-
sure. As shown 1n FIG. 1, the following specific implemen-
tations are included.

In step 101, acquiring, by a visual odometer, when mov-
ing 1n a collecting area, coordinate information of a location
of the visual odometer 1n real time, the collecting area being
an area where GNSS signals are blocked.

In step 102, sending, by the visual odometer, the acquired
coordinate information to a second device, causing the
second device to generate a road track 1n the collecting area
according to the acquired coordinate information.

In the process of collecting road data by a bicycle or
automobile, when entering an area where GNSS signals are
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blocked, a starting point and a starting direction may be set,
and the visual odometer 1s started to start collecting.

The setting (selection) method of the starting point may
be as follows: selecting the starting point based on position-
ing information acquired under the condition that the GNSS
signal 1s good, such as determining a GNSS track point latest
collected under the condition that the GNSS signal 1s good
as the starting point, or manually selecting a point having a
clear 1dentifier on a map as the starting point.

In addition, an arrow symbol may be used to indicate a
direction to walk on the map, that 1s, to indicate the starting
direction.

Assuming that the vehicle 1s used for collecting road data,
the visual odometer may be located at a certain position of
the automobile, and the visual odometer 1s moved by the
moving of the automobile. When moving in the collecting
area, the visual odometer may acquire the coordinate infor-
mation of the location of 1tself in real time, and the collecting
area refers to the area where GNSS signals are blocked.

Specifically, the visual odometer may acquire the spatial
relative coordinate of the location of itself 1n real time
according to the prior art, the spatial relative coordinate 1s 1n
units of meters, and generally refers to information of
amount of change relative to the starting point, including
numerical changes and direction changes, and the like.

The visual odometer may convert the acquired spatial
relative coordinate into a geodetic coordinate 1n real time.
Since the geodetic coordinate of the starting point 1s know-
able, and the spatial relative coordinate represents the
amount of change relative to the starting point, then based on
the starting point and the starting direction, the spatial
relative coordinate may be conveniently converted into the
geodetic coordinate, which 1s embodied 1n the prior art.

When the GNSS signal becomes better, such as when
leaving the area where GINSS signals are blocked, the ending
point may be set (selected). The selecting method may be as
follows: determiming a GNSS track point latest collected
under the condition that the GNSS signal 1s good as the
ending point, or manually selecting a point having clear
identifier on the map as the ending point, or the like.

According to the selecting of the ending point, the visual
odometer ends 1ts own processing, that 1s, the visual odom-
cter may acquire the spatial relative coordinates of the
positions between the starting point and the ending point in
real time, and convert the acquired spatial relative coordi-
nates into geodetic coordinates 1n real time.

The visual odometer may send the acquired geodetic
coordinate each time to the second device, and the second
device refers to another specified device diflerent from the
visual odometer. The second device 1s not specifically lim-
ited, depending on the actual situation. Correspondingly, the
second device may generate a road track 1n the collecting
area according to the acquired geodetic coordinate.

In the above description, after the wvisual odometer
acquires the spatial relative coordinate, the visual odometer
performs the coordinate conversion, and sends the converted
geodetic coordinate to the second device.

Alternatively, the visual odometer may also directly send
the acquired spatial relative coordinate to the second device,
cause the second device to perform the coordinate conver-
sion operation, and the conversion method remains
unchanged. Specifically, which method may be used
depends on actual needs.

FIG. 2 1s a flowchart of a second embodiment of the
method for acquiring a road track according to the present
disclosure. As shown in FIG. 2, the following specific
implementations are included.
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In step 201, acquiring, by a second device, coordinate
information from a visual odometer, the coordinate infor-
mation being coordinate information of a location of the
visual odometer acquired by the visual odometer 1n real time
when moving 1n a collecting area, the collecting area being
an area where GNSS signals are blocked.

In step 202, generating, by the second device, a road track
in the collecting area according to the acquired coordinate
information.

The present embodiment may specifically implemented
by the following two methods.

The First Method

Acquiring, by the second device, a spatial relative coor-
dinate from the visual odometer; converting, by the second
device, the acquired spatial relative coordinate into a geo-
detic coordinate; and generating, by the second device,
according to the converted geodetic coordinate, the road
track 1n the collecting area, 1.¢., the area where GNSS signals

are blocked.

The Second Method

Acquiring, by the second device, a geodetic coordinate
from the visual odometer, where the geodetic coordinate 1s
acquired by obtaining by the visual odometer a spatial
relative coordinate of the location of the visual odometer,
and converting by the visual odometer the spatial relative
coordinate 1nto the geodetic coordinate in real time, and then
sent to the second device; and generating, by the second
device, according to the acquired geodetic coordinate, the
road track 1n the collecting area, 1.e., the area where GNSS
signals are blocked.

The road track i1n the areca where GNSS signals are
blocked acquired by the above method may be combined
with the road track in the area where GNSS signals are
unblocked, 1.e., the GNSS ftrack, acquired according to the
prior art, thereby obtaining a complete road track, so as to
link to the existing road network.

Based on the above introduction, FIG. 3 1s a schematic
diagram of a set starting point according to the present
disclosure. One may manually select a point having a clear
identifier on the map as the starting point, or the like.

FIG. 4 1s a schematic diagram of a set starting direction
according to the present disclosure. An arrow symbol may
be used to indicate a direction to walk on the map, that 1s,
the starting direction.

FIG. 5 1s a schematic diagram of a moving track of a
visual odometer according to the present disclosure. FIG. 6
1s a schematic diagram of a set ending point according to the
present disclosure. One may manually select a point having
a clear 1dentifier on the map as the ending point, or the like.

It should be noted that, for the foregoing method embodi-
ments, for the ease of description, they are expressed as a
series of action combinations, but those skilled in the art
should understand that the present disclosure 1s not limited
by the described action sequence, according to the present
disclosure, certain steps may be performed 1in other
sequences or concurrently. Secondly, those skilled in the art
should also understand that the embodiments described 1n
the specification are all preferred embodiments, and the
actions and modules mnvolved are not necessarily required
by the present disclosure.

In the above embodiments, the descriptions of the various
embodiments are different, and the details that are not
detailed 1n a certain embodiment may be referred to the
related descriptions of other embodiments.

In summary, according to the solution described in the
foregoing method embodiments, 1n an area where GNSS
signals are blocked, a visual odometer 1n the moving state
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may be used to acquire coordinate information of the
location of the visual odometer 1n real time, and then the
coordinate information may be sent to a second device, so
that the second device generates a road track in the area
where GNSS signals are blocked according to the acquired
coordinate imnformation. Compared to the existing technol-
ogy, an integrated navigation device or the like 1s not needed
in the solution described 1n the foregoing method embodi-
ments, thereby reducing the implementation costs. In addi-
tion, the road track in the area where GNSS signals are
blocked may be acquired by the visual odometer, thereby
improving the positioning accuracy, so that the collected
road track can be linked to the existing road network.

The above 1s a description of the method embodiments,
and the solution of the present disclosure 1s further described
below with the device embodiments.

FI1G. 7 1s a schematic structural diagram of composition of
a first embodiment of a device for acquiring a road track
according to the present disclosure. As shown 1n FIG. 7, the
device includes a first acquiring unit 701 and an information
sending unit 702.

The first acquiring unit 701 1s configured to acquire, when
moving i a collecting area, coordinate information of a
location of the device 1n real time, the collecting area being
an area where GNSS signals are blocked.

The miformation sending unit 702 1s configured to send
the acquired coordinate information to a second device,
cause the second device to generate a road track in the
collecting area according to the acquired coordinate infor-
mation.

In practical applications, the device for acquiring a road
track shown in FIG. 7 may be a visual odometer.

In the process of collecting road data by a bicycle or
automobile, when entering an area where GNSS signals are
blocked, a starting point and a starting direction may be set,
and the visual odometer 1s started to start collecting.

The setting (selection) method of the starting point may
be as follows: selecting the starting point based on position-
ing information acquired under the condition that the GNSS
signal 1s good, such as determining a GNSS track point latest
collected under the condition that the GNSS signal 1s good
as the starting point, or manually selecting a point having a
clear 1dentifier on a map as the starting point, or the like.

In addition, an arrow symbol may be used to indicate a
direction to walk on the map, that 1s, to indicate the starting
direction.

Assuming that the automobile 1s used for collecting road
data, the visual odometer may be located at a certain position
of the automobile, and the visual odometer 1s moved by the
moving of the automobile. When moving in the collecting
area, the visual odometer may acquire the coordinate inifor-
mation of the location of the visual odometer in real time,
and the collecting area refers to the area where GNSS signals
are blocked.

Specifically, the first acquiring unit 701 may acquire a
spatial relative coordinate of the location of the device 1n
real time according to the prior art, and the spatial relative
coordinate generally refers to the amount of change relative
to the starting point, including numerical changes and direc-
tion changes, and the like.

Further, the first acquiring unit 701 may convert the
spatial relative coordinate into a geodetic coordinate in real
time. Since the geodetic coordinate of the starting point 1s
knowable, and the spatial relative coordinate represents the
amount of change relative to the starting point, then based on
the starting point and the starting direction, the spatial
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relative coordinate may be conveniently converted into the
geodetic coordinate, which 1s embodied in the prior art.

When the GNSS signal becomes better, such as when
leaving the area where GNSS signals are blocked, the ending
point may be set (selected). The selecting method may be as
follows: determiming a GNSS track point latest collected
under the condition that the GNSS signal 1s good as the
ending point, or manually selecting a clearly marked point
on the map as the ending point, or the like.

According to the selecting of the ending point, the visual
odometer ends its own processing, that is, the first acquiring
umit 701 may acquire the coordinate information of the
positions between the starting point and the ending point in
real time, such as acquire the spatial relative coordinates,
and convert the acquired spatial relative coordinates into
geodetic coordinates.

The information sending unit 702 may send the acquired
geodetic coordinate to the second device, cause the second
device to generate a road track in the collecting area accord-
ing to the acquired geodetic coordinate.

Alternatively, the first acquiring unit 701 may acquire the
spatial relative coordinate of the location of the device 1n
real time, and the mformation sending unit 702 sends the
acquired spatial relative coordinate to the second device,
causes the second device to convert the acquired spatial
relative coordinate 1nto the geodetic coordinate, and gener-
ate a road track 1n the collecting area based on the converted
geodetic coordinate.

FIG. 8 1s a schematic structural diagram of composition of
a second embodiment of the device for acquiring a road
track according to the present disclosure. As shown 1n FIG.
8, the device includes a second acquiring unit 801 and a
track generating unit 802.

The second acquiring unit 801 1s configured to acquire
coordinate information from a visual odometer, the coordi-
nate information being coordinate mformation of a location
of visual odometer acquired by the visual odometer in real
time when moving 1n a collecting area, and the collecting
area being an area where GNSS signals are blocked.

The track generating unit 802 1s configured to generate a
road track 1n the collecting area according to the acquired
coordinate information.

The second acquiring unit 801 may acquire a spatial
relative coordinate from the visual odometer; and further the
track generating unit 802 may convert the spatial relative
coordinate to a geodetic coordinate, and generate, accord-
ing to the converted geodetic coordinate information, the
road track in the collecting area.

Alternatively, the second acquiring unit 801 may acquire
the geodetic coordinate from the visual odometer, where the
geodetic coordinate 1s acquired by obtaining by the visual
odometer a spatial relative coordinate of the location of the
visual odometer, and converting by the visual odometer the
spatial relative coordinate into the geodetic coordinate 1n
real time by the visual odometer, and then sent to the device
for acquiring a road track, and the track generating unit 802
may generate, according to the geodetic coordinate, the road
track in the collecting area.

For the specific operating process of the device embodi-
ments shown in FIG. 7 and FIG. 8, reference may be made
to the related description in the foregoing method embodi-
ments, and a repeated description thereof will be omitted
here.

In summary, according to the solution described in the
foregoing device embodiments, an integrated navigation
device or the like 1s not needed, thereby reducing the
implementation costs. In addition, the road track in the area
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where GNSS signals are blocked may be acquired by the
visual odometer, thereby improving the positioning accu-
racy, so that the collected road track can be attached to the
existing road network.

FIG. 9 shows a block diagram of an exemplary computer
system/server 12 adapted to implement embodiments of the
present disclosure. The computer system/server 12 as shown
in FIG. 9 1s merely an example and should not impose any
limitation on the function and scope of use of the embodi-
ments ol the present disclosure.

As shown 1n FIG. 9, the computer system/server 12 1s
embodied 1n the form of a general-purpose computing
device. The components of the computer system/server 12
may include, but not limited to, one or more processors
(processing units) 16, a memory 28, and a bus 18 that
connects different system components, including the
memory 28 and the processor 16.

The bus 18 represents one or more of several types of bus
structures, including a memory bus or memory controller, a
peripheral bus, a graphics acceleration port, a processor, or
a local bus using any of a variety of bus structures. For

example, these architectures include, but not limited to,
Industry Standard Architecture (ISA) bus, Micro Channel

Architecture (MAC) bus, Enhanced ISA bus, Video Elec-
tronics Standards Association (VESA) local bus, and Periph-
eral Component Interconnects (PCI) bus.

The computer system/server 12 typically includes a vari-
ety of computer system readable mediums. These mediums
may be any available medium that can be accessed by the
computer system/server 12, including transitory and non-
transitory medium, removable and non-removable medium.

The memory 28 may include computer system readable
medium 1n the form of transitory memory, such as a random
access memory (RAM) 30 and/or a cache memory 32. The
computer system/server 12 may further include other remov-
able/non-removable, {transitory/non-transitory computer
system storage mediums. For example, a storage system 34
may be used to read and write non-removable, non-transi-
tory magnetic medium (not shown in FIG. 9, commonly
referred to as “hard disk drive”). Although not shown i FIG.
9, a disk dnive for reading and writing a removable non-
transitory disk (such as a “floppy disk™), and an optical disc
drive for reading and writing a removable non-transitory
disc (such as a CD-ROM, DVD-ROM or other optical
mediums) may be provided. In these cases, each drive may
be coupled to the bus 18 via one or more data medium
interfaces. The memory 28 may 1nclude at least one program
product having a set (e.g., at least one) of program modules
configured to perform the functions of the various embodi-
ments ol the present disclosure.

A program/utility tool 40 having a set (at least one) of
program modules 42 may be stored, for example, in the
memory 28, such program modules 42 including, but not
limited to, an operating system, one or more applications,
other program modules and program data, and each of these
examples or some combination thereof may include the
implementation of a network environment. The program
module 42 typically performs the functions and/or method in
the described embodiments of the present disclosure.

The computer system/server 12 may also be in commu-
nication with one or more external devices 14 (e.g., a
keyboard, pointing device, display 24, etc.), and may also be
in communication with one or more devices that enable the
user to interact with the computer system/server 12, and/or
in communication with any device (e.g., a network card, a
modem, etc.) that enables the computer system/server 12 to
communicate with one or more other computing devices.
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This communication may take place via an input/output
(I/0) interface 22. Also, the computer system/server 12 may
also communicate with one or more networks (e.g., a local
area network (LAN), a wide area network (WAN), and/or a
public network, such as the Internet) through a network
adapter 20. As shown 1n FIG. 9, the network adapter 20
communicates with other modules of the computer system/
server 12 via the bus 18. It should be understood that
although not shown 1in the figure, other hardware and/or
soltware modules may be utilized in conjunction with the
computer system/server 12, including but not limited to:
microcode, device drivers, redundant processing units,
external disk drive arrays, RAID systems, tape drives and
data backup storage systems.

The processor 16 executes various functional applications
and data processing by running programs stored in the
memory 28, such as implementing the method in the
embodiment as shown 1 FIG. 1 or FIG. 2.

The present disclosure also discloses a computer readable
storage medium, storing a computer program thereon, where
the program, when executed by a processor, implements the
method 1n the embodiment as shown in FIG. 1 or FIG. 2.

Any combination of one or more computer readable
mediums may be used. The computer readable medium may
be a computer readable signal medium or a computer
readable storage medium. The computer readable storage
medium may be, for example, but not limited to, an elec-
tronic, magnetic, optical, electromagnetic, infrared, or semi-
conductor system, apparatus, or element, or any combina-
tion of the above. More specific examples (a non-exhaustive
list) of the computer readable storage medium include: an
clectrical connection with one or more wires, portable
computer disk, hard disk, random access memory (RAM),
read only memory (ROM), erasable programmable read
only memory (EPROM or flash), optical fiber, portable
compact disk read only memory (CD-ROM), optical storage
device, magnetic storage device, or any suitable combina-
tion of the above. In this disclosure, the computer readable
storage medium may be any tangible medium that contains
or stores a program, and the program may be used by or used
in connection with a command execution system, apparatus,
or device.

The computer readable signal medium may include data
signal 1n the base band or propagating as parts of a carrier,
in which computer readable program codes are carried. The
propagating data signal may take various forms, including
but not limited to: an electromagnetic signal, an optical
signal or any suitable combination of the above. The signal
medium that can be read by computer may be any computer
readable medium except for the computer readable storage
medium. The computer readable medium i1s capable of
transmitting, propagating or transierring programs for use
by, or used in combination with, a command execution
system, apparatus or device.

The program codes contained on the computer readable
medium may be transmitted with any suitable medium
including but not limited to: wireless, wired, optical cable,
RF medium etc., or any suitable combination of the above.

A computer program code for performing operations 1n
the present disclosure may be compiled using one or more
programming languages or combinations thereof. The pro-
gramming languages include object-oriented programming
languages, such as Java, Smalltalk or C++, and also include
conventional procedural programming languages, such as
“C” language or similar programming languages. The pro-
gram code may be completely executed on the user’s
computer, partially executed on the user’s computer,
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executed as a separate software package, partially executed
on the user’s computer and partially executed on a remote
computer, or completely executed on a remote computer or
server. In the circumstance involving a remote computer, the
remote computer may be connected to the user’s computer
through any network, including local area network (LAN) or
wide area network (WAN), or may be connected to an
external computer (for example, connected through the
Internet using an Internet service provider).

In the several embodiments provided by the present
disclosure, 1t should be understood that the disclosed appa-
ratus and method and the like may be implemented 1n other
ways. For example, the apparatus embodiments described
above are merely illustrative. For example, the division of
the units 1s only a logical function division, and in the actual
implementation, another division method may be possible.

The units described as separate components may or may
not be physically separated, and the components displayed
as units may or may not be physical units, that 1s, may be
located 1n one place, or may be distributed to multiple
network units. Some or all of the units may be selected
according to actual needs to achieve the purpose of the
present solution of the embodiments.

In addition, the functional units in the embodiments of the
present disclosure may be integrated into one processing
unit, or may exist physically separately, or two or more units
may be integrated into one unit. The above mtegrated unit
may be implemented 1n the form of hardware or 1n the form
of hardware plus software functional units.

The above integrated unit implemented 1n the form of a
soltware functional unit may be stored 1n a computer read-
able storage medium. The software functional umit 1s stored
in a storage medium and includes nstructions for causing a
computer device (which may be a personal computer, a
server, or a network device, etc.) or a processor to perform
part of the steps of the method of the various embodiments
of the present disclosure. The foregoing storage medium
includes: a U disk, a mobile hard disk, a read-only memory
(ROM), a random access memory (RAM), a magnetic disk,
or an optical disk, and various mediums that can store
program codes.

The above 1s only the preferred embodiments of the
present disclosure, and 1s not intended to limit the present
disclosure. Any modifications, equivalent substitutions,
improvements, etc. within the spirit and principles of the
present disclosure, should be included in the scope of
protection of the present disclosure.

What 1s claimed 1s:

1. A method for generating a road track, the method
comprising;

acquiring, by a visual odometer when the visual odometer

moving on a road i a collecting area, coordinate
information of a location of the visual odometer in real
time, the collecting area being an area where Global
Navigation Satellite System (GNSS) signals are
blocked, wherein the acquiring comprises: acquiring, 1n
real time, spatial relative coordinates of locations of the
visual odometer between a location corresponding to a
set starting point and a location corresponding to a set
ending point in the collecting area, the set starting point
and the set ending point are different points manually
set on a map covering the road 1n the collecting area, a
set starting direction at the set starting point 1s manually
set on the map covering the road 1n the collecting area,
and a spatial relative coordinate of a location refers to
amount of change including numerical change and
direction change relative to the location corresponding
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to the set starting point, wherein the visual odometer
moves along the set starting direction at the location
corresponding to the set starting point and ends the
acquiring the coordinate information at the location
corresponding to the set ending point; and

sending, by the visual odometer, the coordinate informa-
tion to a second device, causing the second device to
generate a road track on the map covering the road 1n
the collecting area according to the coordinate infor-

mation, to link the generated road track to an existing
road network.

2. The method according to claim 1, wherein

the sending, by the visual odometer, the coordinate 1nfor-

mation to a second device comprises:

sending, by the visual odometer, the spatial relative coor-

dinate to the second device, causing the second device
to convert the spatial relative coordinate into a geodetic
coordinate, and generate, according to the converted
geodetic coordinate, the road track in the collecting
area.

3. The method according to claim 1, wherein the acquir-
ing, by a visual odometer, coordinate information of a
location of the visual odometer 1n real time comprises:

acquiring, by the visual odometer, a spatial relative coor-

dinate of the location of the visual odometer 1n real
time, and converting the spatial relative coordinate into
a geodetic coordinate 1n real time; and

the sending, by the visual odometer, the coordinate infor-

mation to a second device comprises:

sending, by the visual odometer, the geodetic coordinate

to the second device, causing the second device to
generate, according to the geodetic coordinate, the road
track in the collecting area.

4. The method according to claim 1, wherein the convert-
ing the spatial relative coordinate into a geodetic coordinate
in real time comprises:

converting the spatial relative coordinate 1nto the geodetic

coordinate 1n real time according to the set starting
point and a set starting direction.

5. A method for generating a road track, the method
comprising:

acquiring, by a second device, coordinate information

from a wvisual odometer, the coordinate information
being coordinate information of a location of the visual
odometer acquired by the visual odometer 1n real time
when the visual odometer moving on a road 1n a
collecting area, and the collecting area being an area
where Global Navigation Satellite System (GNSS)
signals are blocked, wherein the coordinate information
are spatial relative coordinates of positions between a
location corresponding to a set starting point and a
location corresponding to a set ending point, the spatial
relative coordinates are collected by the visual odom-
eter 1n real time, the set starting point and the set ending,
point are different points manually set on a map cov-
ering the road in the collecting area, a set starting
direction at the set starting point 1s manually set on the
map covering the road in the collecting area, and a
spatial relative coordinate of position refers to amount
of change including numerical change and direction
change relative to the location corresponding to the set
starting point wherein the visual odometer moves along,
the set starting direction at the location corresponding
to the set starting point and ends the acquiring the
coordinate information at the location corresponding to
the set ending point; and
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generating, by the second device, a road track on the map
covering the road 1n the collecting area according to the
coordinate information, to link the generated road track
to an existing road network.

6. The method according to claim 5, wherein the acquir- 5
ing, by a second device, coordinate information from a
visual odometer comprises:

acquiring, by the second device, a spatial relative coor-

dinate from the visual odometer; and
the generating, by the second device, a road track in the 10
collecting area according to the coordinate information
COmprises:

converting, by the second device, the spatial relative
coordinate into a geodetic coordinate, and generating,
according to the converted geodetic coordinate, the 15
road track in the collecting area.

7. The method according to claim 5, wherein the acquir-
ing, by a second device, coordinate information from a
visual odometer comprises:

acquiring, by the second device, a geodetic coordinate 20

from the visual odometer, wherein the geodetic coor-
dinate 1s acquired by obtaining by the visual odometer

a spatial relative coordinate of the location of the visual
odometer, and converting by the visual odometer the
spatial relative coordinate into the geodetic coordinate 25
in real time, and then sent to the second device; and

the generating, by the second device, a road track in the

collecting area according to the coordinate information
COMprises:

generating, by the second device, according to the geo- 30

detic coordinate, the road track in the collecting area.

8. A device for generating a road track, the device
comprising;

at least one processor; and

a memory storing instructions, wherein the instructions 35

when executed by the at least one processor, cause the
at least one processor to perform operations, the opera-
tions comprising:

acquiring, when the device moving on a road 1n a col-

lecting area, coordinate information of a location of the 40
device 1n real time, the collecting area being an area
where Global Navigation Satellite System (GNSS)
signals are blocked, wherein the acquiring comprises:
acquiring, in real time, spatial relative coordinates of
locations of the visual odometer between a location 45
corresponding to a set starting point and a location
corresponding to a set ending point in the collecting
area, the set starting point and the set ending point are
different points manually set on a map covering the
road 1n the collecting area, a set starting direction at the 50
set starting point 1s manually set on the map covering
the road 1n the collecting area, and a spatial relative
coordinate of a location refers to amount of change
including numerical change and direction change rela-
tive to the location corresponding to the set starting 55
point, wherein the visual odometer moves along the set
starting direction at the location corresponding to the
set starting point and ends the acquiring the coordinate
information at the location corresponding to the set
ending point; and 60
sending the coordinate mnformation to a second device,
causing the second device to generate a road track on
the map covering the road 1n the collecting area accord-
ing to the coordinate information, to link the generated
road track to an existing road network. 65

9. The device for acquiring a road track according to claim

8., wherein
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the sending, by the visual odometer, the coordinate infor-
mation to a second device comprises: sending the
spatial relative coordinate to the second device, causing,
the second device to convert the spatial relative coor-
dinate 1nto a geodetic coordinate, and generate, accord-
ing to the converted geodetic coordinate, the road track
in the collecting area.

10. The device for acquiring a road track according to
claiam 8, wheremn the acquiring, by a visual odometer,
coordinate information of a location of the visual odometer
in real time comprises:

acquiring a spatial relative coordinate of the location of

the device 1n real time, and converting the spatial
relative coordinate mnto a geodetic coordinate in real
time; and

the sending, by the visual odometer, the coordinate infor-

mation to a second device comprises: sending the
geodetic coordinate to the second device, causing the
second device to generate, according to the geodetic
coordinate, the road track in the collecting area.

11. The device for acquiring a road track according to
claim 8, wherein the converting the spatial relative coordi-
nate to a geodetic coordinate 1 real time comprises:
converting the spatial relative coordinate into the geodetic
coordinate 1n real time according to the set starting point and
a set starting direction.

12. A device for acquiring a road track, the device
comprising:

at least one processor; and

a memory storing instructions, wherein the instructions

when executed by the at least one processor, cause the
at least one processor to perform operations, the opera-
tions comprising:
acquiring coordinate information from a visual odometer,
the coordinate information being coordinate informa-
tion of a location of the visual odometer acquired by the
visual odometer in real time when the visual odometer
moving on a road 1n a collecting area, and the collecting
area being an area where Global Navigation Satellite
System (GNSS) signals are blocked, wherein the coor-
dinate information are spatial relative coordinates of
positions between a location corresponding to a set
starting point and a location corresponding to a set
ending point, the spatial relative coordinates are col-
lected by the wvisual odometer in real time, the set
starting point and the set ending point are different
points manually set on a map covering the road in the
collecting area, a set starting direction at the set starting
point 1s manually set on the map covering the road 1n
the collecting area, and a spatial relative coordinate of
position refers to amount of change including numeri-
cal change and direction change relative to the location
corresponding to the set starting point, wherein the
visual odometer moves along the set starting direction
at the location corresponding to the set starting point
and ends the acquiring the coordinate information at the
location corresponding to the set ending point; and

generating a road track on the map covering the road 1n
the collecting area according to the coordinate infor-
mation, to link the generated road track to an existing
road network.

13. The device for acquiring a road track according to
claim 12, wherein the acquiring, by a second device, coor-
dinate information from a visual odometer comprises:
acquiring a spatial relative coordinate from the visual odom-
eter; and
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the generating, by the second device, a road track 1n the
collecting area according to the coordinate information
comprises: converting the spatial relative coordinate
into a geodetic coordinate, and generating, according to
the converted geodetic coordinate, the road track 1n the 5
collecting area.

14. The device for acquiring a road track according to
claim 12, wherein the acquiring, by a second device, coor-
dinate information from a visual odometer comprises:

acquiring a geodetic coordinate from the visual odometer, 10

wherein the geodetic coordinate 1s acquired by obtain-
ing by the visual odometer a spatial relative coordinate

of the location of the visual odometer, and converting
by the visual odometer the spatial relative coordinate
into the geodetic coordinate 1n real time, and then sent 15
to the device for acquiring the road track; and

the generating, by the second device, a road track in the

collecting area according to the coordinate information
comprises: generating, according to the geodetic coor-
dinate, the road track in the collecting area. 20
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